In 17 cases of transitional cell carcinoma in cats the most common site for primary neoplasia was the urinary bladder; metastasis was recorded in five of the cases. Nine of the cases have been reported previously; the eight additional carcinomas from the files of the New York State College of Veterinary Medicine were highly invasive and had a desmoplastic response. According to WHO guidelines they were classified as nonpapillary, infiltrating; papillary, infiltrating; and variants of transitional cell carcinoma.
Nine cases of spontaneous transitional cell carcinoma have been reported in the domestic cat [ 1, 3, . Two earlier reports had identified three such tumors in 4,080 feline accessions [4, 61, indicating a frequency of 0.07% in felidae. In comparison, in a similar series of canine accessions two of 1,500 tumors (0.13%) were identified as transitional cell carcinomas [5] .
We have reviewed and classified eight additional transitional cell carcinomas. When possible, we compared the new case material with the previously reported lesions and attempted to classify all the material according to the World Health Organization (WHO) morphologic guidelines.
Materials and Methods
A review of the necropsy files, from May 1968 to January 1978, and the surgical pathology files, from November 1974 to January 1978, at the New York State College of Veterinary Medicine, revealed 1,299 neoplasms in 4,393 feline accessions. Eight transitional cell carcinomas were found. The reported gross findings and all available glass slides were studied. Extra tissues were cut from the original paraffin blocks and reviewed when necessary to allow accurate classification. Tissues were processed by standard histologic techniques and stained with hematoxylin and eosin (HE). Chi square (X') was used to evaluate a contingency table of frequency distribution.
Results
The nine previously reported carcinomas had no apparent age, sex or breed predilection (table I) The eight additional feline tumors had no apparent age, sex or breed predilection (table I) . The urinary bladder was the most frequent site of origin (five); detectable metastasis occurred in one cat. Because six of the tumors were surgical biopsy specimens, the frequency of metastasis may be artifactually low.
The carcinomas arising in the urinary bladder were white and firm; they varied from large, poorly circumscribed masses (2 to 5 centimeters in diameter) that infiltrated the vesical wall to protruding botryoid structures that occluded the lumen of the urinary bladder. Primary renal transitional cell carcinoma presented as unilaterally enlarged and irregularly shaped kidneys containing variable amounts of firm white neoplastic tissue in the pelvis and parenchyma. Hydronephrosis was recorded in one of the primary renal cases.
The eight carcinomas had similar cytoarchitecture. The neoplastic cells contained round to oval basophilic vesicular nuclei with a prominent central nucleolus and moderate amounts of pale eosinophilic cytoplasm. Cytoplasmic borders were indistinct. The mitotic rate was low or high and the degree of desmoplasia varied. All three renal tumors arose in the pelvis and were classified as nonpapillary, infiltrating carcinomas. A layer of neoplastic transitional epithelial cells, four to eight cells thick, lined the pelvis. From this lining, multiple foci of neoplastic cells extended into the renal medulla as solid sheets or nests of cells. Discrete islands of closely packed neoplastic cells were throughout the parenchyma and extended to the cortical surface. These islands destroyed and replaced normal renal tissue and elicited marked desmoplasia in areas of tumor growth. Extensive central necrosis of affected parenchyma sometimes occurred in conjunction with these areas of fibrosis, as well as in the center of large islands of neoplastic cells. Small clumps of neoplastic cells were in lymphatic vessels and in the subcapsular space. In all three kidneys, neoplastic cells invaded the renal capsule.
The two papillary, infiltrating carcinomas that originated in the urinary bladder had luminal surfaces lined by two to 10 layers of neoplastic transitional epithelial cells that covered an irregular, fibrous, papillary stroma. Pleomorphic islands of neoplastic cells extended from the base of the papilla into the thickened muscular wall of the bladder. Larger islands of neoplastic cells had small necrotic centers. Nests of neoplastic cells were in lymphatic vessels. The neoplasms had variable degrees of fibroplasia and mitotic activity. In one, the neoplastic cells were slightly elongated, parallel to one another and arranged in a slight swirling pattern. A mild infiltrate of mononuclear cells and occasional neutrophils was associated with the neoplastic foci.
The nonpapillary, infiltrating carcinoma that originated in the urinary bladder had an irregular luminal surface lined by three to 20 layers of neoplastic epithelial cells. An ulcerated focus was infiltrated with neutrophils, mononuclear cells and erythrocytes. Pleomorphic islands of neoplastic cells extended into the thickened muscular wall and serosa. Larger islands contained necrotic centers and the carcinoma had variable degrees of fibroplasia and mitotic activity. Lymphatic vessels contained nests of neoplastic cells. An occasional focus of mononuclear cells and neutrophils was associated with the islands of neoplastic cells.
Two of the five neoplasms arising in the urinary bladder were morphologic variants of transitional cell carcinoma which in addition to many of the morphologic features listed above contained scattered islands of cells with glandular structure. These lesions were classified as glandular variants of transitional cell carcinoma.
Discussion
The frequency of eight carcinomas in 4,393 feline accessions (. 18%) is similar to a previously reported frequency of two carcinomas in 1,500 dogs (0.13%) [5] , and is twice as high as the previously reported frequency in cats (0.07%) [4, 61. Further, the percentage of canine vesical transitional cell carcinoma (14 of 3,837; 0.36%) reported in a series of canine neoplasms [lo] is almost identical to the percentage of feline vesical transitional cell carcinoma (five of 1,299; 0.38%) in our series of feline neoplasms.
The fact that three carcinomas (0.23%) in our series arose in the kidney would indicate that the frequency of this lesion is about 4.5 times that of primary renal carcinoma in the dog (four of 8,149; 0.05%) [2] . There is no significant difference between the frequency of carcinomas in our series of cats (eight of 4,393) and 17 carcinomas in 5,711 canine accessions submitted to the surgical pathology and necropsy services from November 1974 to December 1975 (P > 0.10). These observations suggest that the occurrence of transitional cell carcinoma in the domestic cat is not rare but is at least equal to that in the dog.
No sex or breed predilections can be made from the current data. This neoplasm occurs in adult cats and the frequency seems to increase with age. Metastasis can be expected in less than half the cases but in each of the cases we examined local invasion was prominent and there were intralymphatic nests of neoplastic cells. Thus, morphologic evidence of malignancy was seen in every case. Because six of the eight tumors studied were submitted as biopsy specimens, discovery of metastatic lesions may have been precluded.
The WHO classification is useful in categorizing carcinomas on the basis of their morphologic appearance. Unfortunately, no correlation can be made between morphologic type and biologic behavior because few neoplasms were available for study and necropsy data were incomplete.
